We investigated the association between dairy product consumption and all-cause, cardiovascular disease (CVD), and cancer mortality in the Golestan Cohort Study, a prospective cohort study launched in January 2004 in Golestan Province, northeastern Iran. A total of 42,403 men and women participated in the study and completed a diet questionnaire at enrollment. Cox proportional hazards models were used to estimate hazard ratios and 95% confidence intervals. We documented 3,291 deaths (1,467 from CVD and 859 from cancer) during 11 years of follow-up (2004-2015). The highest quintile of total dairy product consumption (versus the lowest) was associated with 19% lower all-cause mortality risk (hazard ratio (HR) = 0.81, 95% confidence interval (CI): 0.72, 0.91; P trend = 0.006) and 28% lower CVD mortality risk (HR = 0.72, 95% CI: 0.60, 0.86; P trend = 0.005). High consumption of low-fat dairy food was associated with lower risk of all-cause (HR = 0.83, 95% CI: 0.73, 0.94; P trend = 0.002) and CVD (HR = 0.74, 95% CI: 0.61, 0.89; P trend = 0.001) mortality. We noted 11% lower all-cause mortality and 16% lower CVD mortality risk with high yogurt intake. Cheese intake was associated with 16% lower all-cause mortality and 26% lower CVD mortality risk. Higher intake of high-fat dairy food and milk was not associated with all-cause or CVD mortality. Neither intake of individual dairy products nor intake of total dairy products was significantly associated with overall cancer mortality. High consumption of dairy products, especially yogurt and cheese, may reduce the risk of overall and CVD mortality.
all-cause mortality risk (30, 31) , more recently Michaëlsson et al. (20) reported a higher risk of CVD, cancer, and allcause mortality with high milk consumption in Sweden. The roles of other dairy foods, such as yogurt or cheese, in mortality risk are less clear (20, 21, (23) (24) (25) . Notably, most prior evidence on the association between dairy food consumption and mortality risk has been from studies carried out in Western countries with high dairy food consumption, especially high milk intake; the relationships of dairy foods to mortality risk in countries with lower dairy food consumption have been minimally studied. To address the role of dairy product consumption in mortality risk, we examined the association between dairy food consumption and CVD, cancer, and all-cause mortality in a generally healthy population in Iran, using data from the Golestan Cohort Study.
METHODS

Study population
The Golestan Cohort Study is a prospective populationbased cohort study of 50,045 participants (21,234 men and 28,811 women) aged 36-85 years. It was launched in January 2004 in northeastern Iran (Golestan Province). Study participants were selected using random sampling of persons without a history of upper gastrointestinal cancer who lived in Gonbad City and 326 villages in Golestan Province. Further details have been provided elsewhere (32) . Our analyses included men and women who completed a food frequency questionnaire (n = 49,112) at baseline. Among those participants, we excluded men and women who were lost to follow-up (n = 63), had an implausible total energy intake (<600 kcal/day or >4,200 kcal/day) (n = 436), or had reported a prior diagnosis of cancer, diabetes, heart disease, or stroke (n = 6,210). After these exclusions, data from 42,403 participants (18,261 men (43%) and 24,142 women (57%)) aged 36-83 years (mean age = 51.6 (standard deviation (SD), 8.8) years) were available for analysis.
This study was approved by the institutional review boards of the Digestive Disease Research Center of Tehran University of Medical Sciences, the US National Cancer Institute, the World Health Organization's International Agency for Research on Cancer, and the Harvard T.H. Chan School of Public Health. All participants gave written informed consent before enrollment.
Dietary assessment
At enrollment, nutritional data were collected by face-toface interview using a 116-item food frequency questionnaire that was specifically designed and validated for this population (33) . The validity of the questionnaire to assess dietary intake was evaluated by comparison with 12 24-hour diet recalls; the correlation for dietary protein intake was 0.76 (33) . Total dairy product items listed in the food frequency questionnaire included milk, cheese, yogurt, liquid yogurt (doogh), dried yogurt paste (kashk), and cream (see Web Table 1 , available at http://aje.oxfordjournals.org/). Responses were given for commonly used portion sizes and frequency of intake per day, week, month, or year. The standard serving sizes for these food items were 230 g for milk and yogurt, 350 g for doogh, 28 g for cheese, 72 g for kashk, and 15 g for cream. The reported frequencies and portion sizes for each food item were then converted to average daily intake. To determine energy intake, we multiplied the amount of each food item consumed (g/day) by the energy composition of each item using Iranian (34) and US Department of Agriculture (35) databases.
Assessment of covariates
At enrollment, face-to-face interviews were conducted to collect data on lifestyle variables and medical history using a general questionnaire. This questionnaire included detailed queries on sex, age, ethnicity, marital status, residential history, occupation, education, smoking habits, opium use, alcohol drinking, indicators of socioeconomic status, and medical history, including self-reports of medically diagnosed diabetes mellitus, heart disease, stroke, and cancer (36) . Occupational physical activities were reported in 4 levels. Level 1 activities were defined as sedentary work, mostly done while sitting (e.g., driving); level 2 activities involved standing or occasional walking (e.g., teaching); level 3 activities were defined as mainly indoor activities causing a mild increase in heart rate and sweating (e.g., housekeeping); and level 4 activities involved those causing a significant increase in heart rate and sweating, and were usually performed outdoors (e.g., farming) (36) . Height and weight were measured by the trained research staff. Systolic and diastolic blood pressures for each participant were also measured twice on both arms, with 10-minute intervals, in the sitting position. A wealth score was calculated as described in detail elsewhere (37) . Briefly, to build a composite score for wealth, multiple correspondence analysis was used on the variables house ownership, house structure, house size, having a bath in the residence, and occupation, as well as possession of a personal automobile, a motorbike, a blackand-white television, a color television, a refrigerator, a freezer, a vacuum cleaner, and a washing machine.
Ascertainment of cause of death
All participants are being followed up annually by means of telephone calls. Deaths are reported by family members, friends, or local health workers through annual telephone calls, followed by a physician visit and completion of a verbal autopsy questionnaire, which has been validated for this population (38) . For the current study, all available and relevant medical documents, including medical charts, radiographs, pathology reports, hospital discharge documents, etc., were gathered from the appropriate hospitals or pathology centers, either within the province or in neighboring provinces. All collected documents were reviewed, and the primary cause of death was documented on the basis of the International Classification of Diseases, Tenth Revision (ICD-10). The cause of death was coded as "unknown" if a final diagnosis could not be determined for any reason. In this analysis, we also specifically considered deaths due to CVD (ICD-10 codes I00-I99), coronary heart disease (CHD) (ICD-10 codes I20-I52), stroke (ICD-10 codes I60-I69), total Abbreviation: SD, standard deviation. a Weight (kg)/height (m) 2 . b Level 1 activities were defined as sedentary work, mostly done while sitting (e.g., driving); level 2 activities involved standing or occasional walking (e.g., teaching); level 3 activities were defined as mainly indoor activities causing a mild increase in heart rate and sweating (e.g., housekeeping); and level 4 activities involved those causing a significant increase in heart rate and sweating, and were usually performed outdoors (e.g., farming) (36) .
cancer (ICD-10 codes C00-C97 and D00-D48), gastrointestinal cancer (ICD-10 codes C15-C26), and other types of cancer (ICD-10 codes C00-C14, C30-C97, and D00-D48).
Statistical analysis
The participants contributed person-years to the study from the date of completed questionnaires to the date of death or the last date of follow-up (June 1, 2015), whichever came first. Participants were divided into 5 categories (quintiles) according to food group. For high-fat dairy foods, milk, and cheese, participants who did not eat high-fat dairy foods, milk, or cheese were assigned to the lowest group and others were divided into 4 categories. Cox proportional hazards models were used to estimate unadjusted and adjusted hazard ratios and 95% confidence intervals for risk of all-cause and disease-specific mortality in a given quintile of consumption of total dairy products, low-fat dairy foods, high-fat dairy foods, milk, yogurt, and cheese, compared with persons in the lowest quintile. In multivariate models, we controlled for measured known confounders (36, (39) (40) (41) , including age, sex, ethnicity, educational level, marital status, place of residence, cigarette smoking, opium use, alcohol intake, body mass index (BMI; weight (kg)/height (m) 2 ), systolic blood pressure, occupational physical activity, family history of cancer, wealth score, medication use, and total energy intake (see table footnotes for their categorizations). The median value for each quintile was modeled as a continuous variable and used to estimate the hazard ratios and 95% confidence intervals for a 1-serving/day increase in intake, as well as for tests for trend. We replaced missing covariate data, which comprised 5 participants for BMI and 8 participants for systolic blood pressure, with median values. To examine whether the observed associations were independent of other dietary intake, we further adjusted for consumption of fruits and vegetables, grains, and total red meat (including the sum of unprocessed and processed red meat). Smoking and obesity are leading causes of death, and mortality risk differs by age and sex (1, 40, 41) . Therefore, we examined whether the association of dairy product consumption with all-cause mortality risk differed by sex, age, BMI, or smoking. Interactions between dairy product consumption and these factors were examined by including appropriate interaction terms in the Cox proportional hazards models. STATA, version 12 (StataCorp LP, College Station, Texas), was used for all analyses. All P values were 2-sided. P values less than 0.05 were considered statistically significant.
RESULTS
During a maximum of 11 years (average = 8 years) of follow-up from January 2004 through June 1, 2015, among men and women in the Golestan Cohort Study, we documented 3,291 deaths (1,938 deaths among men and 1,353 deaths among women). A total of 1,467 deaths were due to CVD, and 859 deaths were caused by cancer. Mean total dairy product consumption was 1.3 (SD, 0.9) servings/day (range, 0-11.7 servings/day) at enrollment. A total of 123 participants did not consume any kind of dairy products, 342 consumed no low-fat dairy food, 4,255 consumed no high-fat dairy food, 6,183 consumed no milk, 662 consumed no yogurt, and 3,405 consumed no cheese. The main dairy products consumed were yogurt (38%, of which 89% was low/ medium-fat); cheese (33%, of which 97% was low/mediumfat), and milk (20%, of which 12% was low/medium-fat). As compared with participants who consumed dairy products less frequently, those who consumed dairy products more frequently were more likely to be male, married, smokers, and Turkmen, more likely to have a greater BMI, less likely to engage in higher levels of activity during work, and less likely to live in a rural area (Table 1) . To describe and visualize changes in dietary habits according to increasing total dairy product consumption, we calculated the percentage of energy intake from each food group according to tertile of total dairy product consumption. An increase in dairy product intake was mainly associated with a decrease in the percentage of energy intake from grains ( Figure 1) .
Dairy products and all-cause mortality
Age-adjusted and multivariate-adjusted analyses showed a significant inverse association between frequency of dairy product consumption and all-cause mortality risk. Comparing the highest quintile of total dairy product consumption with the lowest, the multivariate hazard ratio for all-cause mortality risk was 0.81 (95% confidence interval (CI): 0.72, 0.91; P trend = 0.006). Having the highest intake of low-fat dairy food versus the lowest was associated with a 17% lower death risk (hazard ratio for highest quintile vs. lowest (HR HvL ) = 0.83, 95% CI: 0.73, 0.94; P trend = 0.002) ( Table 2 ). The inverse association between low-fat dairy products was still significant after additional adjustment for intake of fruits and vegetables (HR HvL = 0.85, 95% CI: 0.75, 0.97; P trend = 0.01), grains (HR HvL = 0.84, 95% CI: 0.74, 0.95; P trend = 0.005), or total red meat (HR HvL = 0.82, 95% CI: 0.73, 0.93; P trend = 0.001). Further adjustment for high-fat dairy food consumption did not change the association (HR HvL = 0.83, 95% CI: 0.74, 0.94; P trend = 0.003). Yogurt was associated with lower all-cause mortality risk (HR HvL = 0.89, 95% CI: 0.79, 1.00; P trend = 0.03), as was cheese intake (HR HvL = 0.84, 95% CI: 0.73, 0.96; P trend = 0.02) ( Table 2) . A similar association was observed for low/mediumfat yogurt (data not shown). Since the participants in this cohort usually consumed low/medium-fat cheese and only 3% of them consumed high-fat cheese, this association was mainly due to low/medium-fat cheese intake. We did not observe a significant association between intake of high-fat dairy foods or milk and all-cause mortality risk. Since the majority of milk intake was high-fat (88%) and the mean intake of low/mediumfat milk was 0.04 (SD, 0.16) servings/day, we could not evaluate the association between low/medium-fat milk consumption and mortality risk. Among the covariates, wealth score accounted for most of the difference in hazard ratios for dairy foods between the age-adjusted models and the multivariateadjusted models. We observed stronger associations between dairy food consumption and all-cause mortality risk when we used multivariate-adjusted models that excluded wealth score. However, the associations were still nonsignificant for milk and high-fat dairy foods (Web Table 2 ).
Dairy products and CVD mortality
In multivariate analysis, total dairy product consumption was associated with lower risk of CVD mortality (HR HvL = 0.72, 95% CI: 0.60, 0.86; P trend = 0.005) ( , systolic blood pressure (mm Hg; quintiles), occupational physical activity (sedentary; standing or occasional walking; activity causing a mild increase in heart rate and sweating; activity causing a significant increase in heart rate and sweating), family history of cancer (yes, no), wealth score b (quintiles), medication use, and energy intake (kcal/day; quintiles).
b The wealth score is described in detail elsewhere (37) . Briefly, to build a composite score for wealth, multiple correspondence analysis was used on the variables house ownership, house structure, house size, having a bath in the residence, and occupation, as well as possession of a personal automobile, a motorbike, a black-and-white television, a color television, a refrigerator, a freezer, a vacuum cleaner, and a washing machine. Table 3 ), and stroke mortality (HR HvL = 0.63, 95% CI: 0.46, 0.86; P trend = 0.01) (Web Table 3 ). Being in the highest quintile of low-fat dairy product consumption (versus the lowest) was associated with a 26% lower risk of CVD mortality, a 34% lower risk of CHD mortality, and a 32% lower risk of stroke mortality. Similar associations were observed when we additionally adjusted for fruit and vegetable intake (for total CVD mortality, HR HvL = 0.73, 95% CI: 0.60, 0.88 (P trend = 0.001); for CHD mortality, HR HvL = 0.66, 95% CI: 0.51, 0.86 (P trend = 0.003); and for stroke mortality, HR HvL = 0.66, 95% CI: 0.48, 0.93 (P trend = 0.005)). In addition, these associations were independent of total red meat or grain intake (data not shown). Comparing the highest quintile with the lowest, yogurt intake was associated with a lower CVD mortality risk (HR HvL = 0.84, 95% CI: 0.70, 1.00; P trend = 0.03) ( Table 3 ) and a lower CHD mortality risk (HR HvL = 0.73, 95% CI: 0.57, 0.93; P trend = 0.01) (Web Table 3 ) but not a lower stroke mortality risk (HR HvL = 0.89, 95% CI: 0.66, 1.21; P trend = 0.24) (Web Table 3 ). Similar point estimates were noted for low/medium-fat yogurt (data not shown). We also observed an inverse association between cheese intake and CVD mortality risk (HR HvL = 0.74, 95% CI: 0.61, 0.91; P trend = 0.02), as well as for CHD mortality risk. We did not observe any significant association between either high-fat dairy product intake or milk intake and CVD, CHD, or stroke mortality risk (Table 3 and Web  Table 3 ). Stronger associations were observed in multivariate models without adjustment for wealth score (Web Table 4 ).
Dairy products and cancer mortality
After adjustment for confounding variables, total dairy product consumption was not associated with risk of total cancer mortality (HR HvL = 0.81, 95% CI: 0.64, 1.02; P trend = 0.23) (Table 4) , gastrointestinal cancer mortality (HR HvL = 0.88, 95% CI: 0.65, 1.19; P trend = 0.77) (Web Table 5 ), or other cancer mortality (HR HvL = 0.71, 95% CI: 0.50, 1.02; P trend = 0.12) (Web Table 5 ). However, the association was significant for total cancer mortality risk in the multivariate model without adjustment for wealth score (Web Table 6 ). Neither low-fat dairy product consumption nor high-fat dairy product consumption was associated with cancer mortality risk. Consumption of milk, yogurt, and cheese was not associated with risk of total cancer, gastrointestinal cancer, or other cancer mortality (Table 4 and  Web Table 5 ). However, we found a significant inverse association between yogurt intake and risk of total cancer and gastrointestinal cancer mortality without adjusting for wealth score (Web Table 6 ).
Sensitivity analysis
In sensitivity analyses, we excluded participants who died due to external events (i.e., accidents, intoxication, suicide, or other types of injury; n = 217) from all-cause mortality risk. The results were minimally changed: Comparing the highest quintile with the lowest, the hazard ratio was 0.82 (95% CI: 0.72, 0.93; P trend = 0.02) for total dairy products, 0.83 (95% CI: 0.73, 0.94; P trend = 0.003) for low-fat dairy products, 1.03 (95% CI: 0.89, 1.18; P trend = 0.63) for high-fat dairy products, 1.01 (95% CI: 0.90, 1.14; P trend = 0.80) for milk, 0.90 (95% CI: 0.80, 1.02) (P trend = 0.09) for yogurt, and 0.82 (95% CI: 0.71, 0.94; P trend = 0.01) for cheese.
Given that greater BMI was observed with higher dairy intake ( Table 1) , it could be that adjustment for BMI reflected overcontrol for confounders. Therefore, in sensitivity analysis, we used multivariate models that excluded , systolic blood pressure (mm Hg; quintiles), occupational physical activity (sedentary; standing or occasional walking; activity causing a mild increase in heart rate and sweating; activity causing a significant increase in heart rate and sweating), family history of cancer (yes, no), wealth score (quintiles; see Table 2 ), medication use, and energy intake (kcal/day; quintiles). measures of BMI. The associations were materially unchanged (data not shown).
We also examined whether the association between dairy product consumption and all-cause mortality risk differed according to levels of sex, age, BMI, and smoking. The association between total dairy products and all-cause mortality risk was modified by BMI. For the highest quintile of total dairy product consumption versus the lowest, the mortality risk was 22% lower among participants who had BMI <30 (HR HvL = 0.78, 95% CI: 0.68, 0.89; P trend = 0.001), with a nonsignificant association in participants with BMI ≥30 (HR HvL = 0.96, 95% CI: 0.72, 1.30; P trend = 0.74) (P interaction = 0.01) ( Table 5 ). Similar interactions were observed for low-fat dairy foods and yogurt. On the other hand, high intake of milk was associated with higher risk of mortality among obese participants (P interaction = 0.01) ( Table 5) . We also examined whether the associations between dairy product consumption and CVD and cancer mortality risk were modified by BMI. High intake of yogurt was significantly associated with lower risk of CVD mortality among nonobese participants (P interaction = 0.045) (Web Table 7 ). In addition, a lower risk of total cancer mortality was observed with high intakes of low-fat dairy products and yogurt among nonobese participants but not obese ones (for low-fat dairy products, P interaction = 0.002; for yogurt, P interaction = 0.001) (Web Table 8 ).
DISCUSSION
In this large cohort study in Iran, we found inverse associations between consumption of dairy products and CVD and all-cause mortality risk, after adjusting for potential confounders. The associations were more apparent for intakes of low-fat dairy products, yogurt, and cheese. Adjustment for red meat, grain, or fruit and vegetable intake did not appreciably change the associations. We did not observe significant associations between specific or total dairy product consumption and cancer mortality risk.
There is mixed evidence from prospective studies concerning a role of dairy food consumption in mortality risk (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23) (24) (25) (26) (27) (28) (29) . Consistent with our results, in the Whitehall II Study (21), higher consumption of dairy products was associated with reduced all-cause mortality risk in comparison with the lowest intake. Similar findings for total dairy products and mortality risk have been reported among men and women in Switzerland (22) . Previous findings in the Whitehall II Study (21) , the Rotterdam Study (23), the Hoorn Study (24) , and the European Prospective Investigation into Cancer and Nutrition-Netherlands (EPIC-NL) cohort study (25) did not support a significant inverse association between yogurt consumption and CVD mortality risk. We observed that yogurt consumption was associated with lower risk of all-cause and CVD mortality. The amount of yogurt consumed was higher in the current study than in other studies, which may have led to significantly reduced CVD and all-cause mortality risk. We also found a suggestion that high cheese intake was inversely associated with all-cause and CVD mortality risk. Previous findings on cheese intake have been few and inconsistent (20, 21, (23) (24) (25) . Among Swedish men and women, cheese intake decreased CVD, cancer, and all-cause mortality risk (20) . However, cheese intake was not associated with mortality risk in the Whitehall II Study (21) , the Rotterdam Study (23) , the Hoorn Study (24) , or EPIC-NL (25) . This heterogeneity of results between studies and populations might be due to the different composition of dairy products and interactions with other dietary and nondietary factors. In nutrition, the effect of a food or nutrient is usually dependent on background diet. Dairy products are most likely to be , systolic blood pressure (mm Hg; quintiles), occupational physical activity (sedentary; standing or occasional walking; activity causing a mild increase in heart rate and sweating; activity causing a significant increase in heart rate and sweating), family history of cancer (yes, no), wealth score (quintiles; see Table 2 ), medication use, and energy intake (kcal/day; quintiles). beneficial if the background diet is poor and dairy foods are displacing starch intake. Further, our analysis found inverse associations between consumption of most dairy foods, especially low-fat versions, and mortality risk. It is possible that saturated fats in high-fat dairy products might dilute the beneficial health effects of dairy foods (8) and could explain the discrepant findings of prior studies with respect to dairy foods and mortality risk.
In the present study, milk consumption was not related to all-cause, CVD, or cancer mortality. In a systematic review and meta-analysis of prospective studies, SoedamahMuthu et al. (31) found that milk consumption was not associated with all-cause mortality risk. Although more recently a study of a Japanese cohort showed a significant inverse association between milk intake and mortality risk in men (26), Michaëlsson et al. (20) analyzed data from 2 Swedish cohorts and reported higher risk of CVD, cancer, and all-cause mortality with high milk consumption. These differences are probably partly due to the far higher milk consumption in Sweden (240 g/day in women and 290 g/ day in men) relative to Iran (57 g/day in women and 69 g/ day in men) and Japan. Failure to exclude participants with diabetes, coronary heart disease, and other morbidity that could affect dietary intake at baseline in the Swedish study could also have resulted in confounding.
Dairy food consumption was not associated with gastrointestinal or total cancer mortality risk. Few epidemiologic studies have investigated whether a high dairy food intake is associated with cancer mortality risk (20, (27) (28) (29) . While in the Michaëlsson et al. study high milk intake was associated with higher cancer mortality risk in Swedish women but not men, there were no significant associations between cheese or yogurt and cancer mortality risk (20) . Lower fatal colorectal cancer risk (27) and higher fatal prostate cancer risk (29) have both been reported in conjunction with high milk consumption.
Several explanations for our findings are possible. Clinical trials have shown that consumption of dairy foods has beneficial effects on levels of some cardiometabolic risk factors, including lipid profiles (42) , hypertension (43, 44) , and insulin resistance (45) . In addition, fermented dairy products and probiotic bacteria may have beneficial health effects on blood cholesterol, blood pressure, and immune function (46, 47) and may provide prophylactic protection against heart disease (48), diabetes (49, 50) , and stroke (51) . Moreover, in prospective cohort studies, increased consumption of yogurt and other dairy foods was associated with less weight gain and lower waist circumference (52, 53) . However, in the present study, higher dairy product consumption was associated with higher BMI (Table 1) , and an interaction with BMI was observed. Health benefits of dairy foods in nonobese individuals could be explained by the fact that obesity, one of the leading causes of death, may attenuate the advantage of dairy products in increasing life expectancy or delaying death in persons with higher BMI. Milk fortified with vitamin D, which is consumed in some countries, may have additional cardioprotective benefits (6) . Notably, because dairy foods are not fortified with vitamin D in Iran, the cardioprotective influence of dairy products would be independent of vitamin D.
Potential limitations of this study should be considered. Residual confounding is always of concern in any observational study. Our comprehensive adjustment for many potential confounders minimized residual confounding, although we could not rule out the influence of unmeasured or unknown confounders. Measurement error in the consumption . b The multivariate model adjusted for sex, age (years), ethnicity (Turkmen, Persian, other), education (illiterate, ≤5 years, 6-8 years, high school, college), marital status (married, other), residency (rural, urban), smoking (never smoker, former smoker, current smoker of <20 packs/ year, current smoker of 20-29 packs/year, current smoker of ≥30 packs/year), opium use (user, nonuser), alcohol use (user, nonuser), systolic blood pressure (mm Hg; quintiles), occupational physical activity (sedentary; standing or occasional walking; activity causing a mild increase in heart rate and sweating; activity causing a significant increase in heart rate and sweating), family history of cancer (yes, no), wealth score (quintiles; see Table 2 ), medication use, and energy intake (kcal/day; quintiles).
of dairy products is another potential limitation. Dairy food consumption was evaluated by self-report at 1 point in time, and there is a possibility that men and women might have changed their dietary habits during the follow-up period. However, based on a report of the Food and Agriculture Organization, trends in the production, export, import, and consumption of dairy foods changed minimally from 2004 through 2014 in Iran (54, 55) . Moreover, underreporting of food intake, particularly in obese participants, is likely. However, the effect of this would have biased the observed associations toward the null.
Our study had several strengths. The prospective and population-based study design and the high follow-up rate minimized the risk of potential selection bias. Dietary information was obtained from participants without preexisting diabetes, CVD, or cancer, minimizing the possibility of recall bias. The large number of deaths provided adequate statistical power to detect modest differences in risk, as well as the ability to examine disease-specific mortality risk. Furthermore, longitudinal studies regarding the relationship between dairy product consumption and mortality risk in Iran are lacking, and the Golestan Cohort Study is a unique cohort study in which we evaluated the role of dairy products in populations with different lifestyle patterns and socioeconomic backgrounds.
In summary, our results from a large-scale cohort study in Iran showed significant inverse associations of dairy food consumption, especially consumption of low-fat dairy foods, with all-cause and CVD mortality risk. We also noted that higher yogurt consumption and higher cheese consumption were specifically associated with lower risk of all-cause and CVD mortality in the present study. We observed that the relationship between dairy foods and all-cause mortality risk differed by body weight, with a lower risk in nonobese individuals, as was also seen for total cancer mortality. Further studies are warranted to investigate the health effects of dairy products and to identify biological mechanisms.
